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when a maximum than when a minimum by about 1.6 per cent of the average value, or, roughly, by 4° C.
All these calculations assume complete equilibrium between radiation and absorption, and, while there necessarily is some lag, an approach to equilibrium, as a little calculation will show, probably comes much sooner than one might suppose to be the case. Hence northern winters are not only shorter but also warmer than they would be if they occurred at 'times of aphelion instead of, as they do, at times of perihelion; while the winters of the southern hemisphere, during which the earth is farthest removed from the sun, have now a maximum both of duration and severity.
Notwithstanding — really, because of — the marked difference between the perihelion and aphelion intensities of the solar radiation at the limit of the atmosphere, it is easy to show that the total amount of insolation on the earth as a whole is constant per constant angular travel along its orbit; and that each hemisphere, regardless of the perihelion phase, or exact date on which perihelion occurs, receives during the course of a whole year exactly the same amount of solar radiation as does the other. This is shown as follows :
Let S be the solar distance, dQ the angle at the sun swept over by the earth in the time dt. Then, from the law of equal areas,
S*dd = Cdt, in which C is a constant.
Also, if dQ is the amount of solar energy incident upon the earth, radius R, in the time dt,
in which 7 is the intensity of the radiation at unit solar distance.    Hence
dQ = -dd,
or the energy received by the earth from the sun, assuming the solar output to be constant, is directly proportional to the angular distance between the initial and final radii vectors. Since the direction of the earth's axis is practically fixed in space, it follows that, to the same degree of approximation, each hemisphere must be inclined toward or from the sun over exactly one-half the angular orbit, and hence that the total yearly amount of heat received by one hemisphere is the same as that received by the other, and also that the earth as a whole gets precisely the same amount of radiant energy during the aphelion half of its orbit that it does during the perihelion half — what it loses in distance it exactly makes up in time.
It must not be supposed that this equality of heat supply means equality of world temperatures.    Indeed, it means quite the reverse,

